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CHANNEL COMMUNICATION APPARATUS AND METHOD 
IN CDMA COMMUNICATION SYSTEM 


BACKGROUND OF THE INVENTION 

5 1 . Fi eld of the Invention 

The present invention relates generally to cellular communication systems. 
More particularly, the present invention relates to a device and method in a CDMA 
(code division multiple access) communication system for performing channel 
acquisition, set maintenance, location positioning, multipath detection, delay 
10 estimation, channel status estimation and finger assignment after detecting a 
specific channel on a forward link. 

2. Description of the Related Art 

FIG. 1 illustrates the various power levels associated with signals on a 
forward link transmitted by a base station in a conventional CDMA communication 

15 system (i.e., IS-95). The forward link is comprised of a pilot channel, a sync 
channel, a paging channel, a control channel and a traffic channel. The traffic 
channel is a dedicated channel, whereas the synch channel, the paging channel, and 
the control channel are common channels. Traffic signals are sent on traffic 
channels at different transmission power levels, and a sync signal and a pilot signal 

20 are sent on the synch channel and the pilot channel at constant transmission power 
levels. A terminal in this system acquires initial synchronization from the pilot 
channel received at the constant power level, and then performs finger assignment 
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and set maintenance for handoff by measuring the reception level of the pilot 
channel. During the set management, the terminal can manage signal information 
generated from a plurality of base stations by continuously monitoring pilot signals 
received from a candidate set and a' neighbor set as well as from an active set in 
5 communication with the terminal. Here, the terminal measures the reception level 
and delay or relative delay of multipart; signal components received from the base 
stations. If the signal level of a pilot signal received from a base station in the 
active set drops to TDrop or below during a call or the signal level of a pilot signal 
received from a base station in the neighbor set rises to T_Add or higher during a 
1 0 call, the terminal sends a pilot level measurement message to the base station. Upon 
reception of the message, the addressed base station considers that a handoff occurs 
and sends a handoff message to the terminal. Through a series of procedures, the 
terminal implements a handoff as it is travelling. 

Windows are set for base stations and the terminal searches a corresponding 
15 window for each base station. As the bandwidth of a CDMA communication 
system becomes wider as in IMT (International Mobile telecommunication)-2000, 
the time resolution in a receiver becomes correspondingly narrower. Thus, the chip 
size of a window which the terminal should monitor becomes larger. Further, 
energy received from one path may be smaller than in an existing narrow-band 
20 system by the amount of increased time resolution. Further, if the rate of a pilot 
channel relative to all other transmission signals is to be reduced due to the wide 
band, a significant constraint is imposed on the mobile search. Therefore, as a 
consequence of the implementation of a wideband system, the power of the pilot 
channel cannot be reduced to or below a predetermined rate. 


25 IMT-2000 supports a high data rate service as compared to the conventional 

mobile communication system. To accommodate rapid data transmission, a signal 
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should be sent at a higher power level than a low data rate service like voice. Since 
transmission of a signal at a high power level may adversely affect the entire system 
capacity in a CDMA communication system, it is necessary to limit available 
services according to terminal location and channel status. This is performed 
5 through the conventional set management. However, the conventional set 
management has limitations because it is based on a low data rate service. To 
overcome the limitations associated with conventional set management, a way 
should be explored in which a terminal can acquire signals from more base stations 
and estimate the channel status faster and more accurately. 

10 The FCC (Federal Communications Commission) of the United States 

provides that a terminal should be equipped with a device for informing a useril 
location within a radius of 125m for 67% or more time in an emergency. If a 
terminal can acquire signals from a plurality of base stations during a set 
management, the signals can help detect the mobile's location. As signals are 

1 5 acquired from more base stations in a neighbor set, the location can be detected 
more accurately. 

However, it is impossible for a terminal nearer to a base station to acquire 
a signal from another base station because a signal from the former is far stronger 
than that the latter. Even a terminal located within a handoff region has much 

20 difficulty acquiring signals from a plurality of base stations because the power of 
a pilot channel sent from each base station on a forward link is limited. FIG. 2 
illustrates, by example, power measurements of pilot signals sent from a plurality 
of base stations. Even a terminal near a handoff region cannot distinguish a pilot 
signal from noise component because of insufficient transmission power of the pilot 

25 signal. In this case, a searcher in the terminal detects the pilot signal only if it 
despreads an input signal for a long time. To accurately and rapidly acquire the 
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pilot signal, the terminal should be provided with a searcher with complex 
hardware. 

In view of the foregoing, it is not easy to estimate the location of a terminal 
on a forward link. To overcome this problem, an IS-95 system estimates a 
5 terminal's location using a power-up function (PUF). To allow the location of a 
terminal in an emergency to be estimated, the terminal sends a signal on a reverse 
link at a high power level until a plurality of base stations receive the signal. FIG. 
3 illustrates the mobile initiated signal. Upon receipt of a PUF command from a 
base station, the terminal raises its transmission power until a plurality of base 
10 stations can acquire its signal. The base station acquires the signal from the 
terminal and measures a round trip delay and signal level. Based on the measured 
information, the distance between the terminal and a corresponding base station can 
be estimated. 

Upon receipt of a command requesting implementation of a PUF from the 
15 base station, the terminal sends the PUF using a preamble of a reverse traffic 
channel as shown in FIG. 3. The base station sets PUF performing positions, 
intervals between PUF pulses PUF-PERIOD, and other related parameters, and the 
terminal sends the PUF at the determined locations at a power level INC_PWR for 
the first pulse and then at a power level a specified amount PWR_STEP higher than 
20 the previous power level for a next pulse. The maximum number of pulses that the 
terminal can send is determined by a parameter TOTAL_PUF. The period of A 
single PUF is an integer multiple of 16 PCGs and divided into three segments the 
segments PUF_SETUP_SIZE and INC_PUF_SIZE are sent at a usual power level 
but the segment COMPLETE_FRAME is sent at a higher power level than usual. 

25 To enable multiple base stations to receive a mobile signal, there are cases 
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where the power of a reverse link should be increased from that for a call by 30- 
40dB or higher. This may have a deadly influence on the performance and capacity 
of the reverse link. In addition, a mobile PUF is limited by a maximum mobile 
transmission power. The PUF scheme has limitations in its effectiveness of 
5 estimating a mobile location if a terminal is positioned where the distance between 
the terminal and base stations is large or the terminal runs out of battery life. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide a method of 
acquiring signals from multiple adjacent base stations by a terminal in a CDMA 
10 communication system. 

Another object of the present invention is to provide a more efficient set 
management method in a CDMA mobile communication system. 

Still another object of the present invention is to provide a more efficient 
multipath acquisition and finger assignment method in a CDMA communication 
15 system. 

Another object of the present invention is to provide a method of acquiring 
a signal sent from an adjacent base station and a multipath signal, which can reduce 
power consumption and hardware complexity in a terminal in a CDMA 
communication system. 

20 A still further object of the present invention is to provide a method of 

accurately measuring the power or time delay of a signal received from a base 
station by a terminal in a CDMA communication system. 
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Yet still another object of the present invention is to provide a method of 
reducing the size and power consumption of a memory when a terminal stores an 
input signal for processing in a CDMA mobile communication system. 

A further object of the present invention is to provide a method of increasing 
5 the entire system capacity by reducing a usual pilot power and increasing a pilot 
power for a short time in a CDMA communication system. 

Another object of the present invention is to provide a method of estimating 
the location of a terminal via a forward link in a CDMA communication system. 

To achieve the above objects, there is provided a signal transmitting method 
10 in a base station. A first signal on a common channel and a pilot signal on a pilot 
channel are sent at predetermined power levels, and the pilot signal is sent at a 
higher level than the predetermined level for a predetermined time period. A 
second signal on a dedicated channel is sent at a different level according to the 
number of subscribers. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above obj ects and advantages of the present invention will become more 
apparent by describing in detail preferred embodiments thereof with reference to the 
attached drawings in which: 
20 FIG. 1 illustrates the structure of a forward link directed from a base station 

to a mobile station in a conventional mobile communication system; 

FIG. 2 illustrates measurements of signals received from an active set and 
a neighbor set by a conventional terminal; 

FIG. 3 illustrates mobile output when a conventional PUF is used; 


WO 00/08869 PCT/KR99/00430 


FIGs. 4A and 4B illustrate a forward link on which the power of a pilot 
channel is instantaneously raised so that a terminal can acquire signals from a 
plurality of base stations according to embodiments of the present invention; 

FIGs. 5 A and 5B illustrate example of increased pilot channel power when 
5 there are a plurality of base stations; 

FIG. 6 is a view referred to for exemplarily illustrating effects of increasing 
the pilot channel power according to the embodiments of the present invention; 

FIG. 7 illustrates a method of distributing the transmission power of a base 
station when a pilot channel is sent at divided power levels using a plurality of 
1 0 different spreading codes; 

FIG. 8 is a block diagram of a transmitting device in a base station, for 
separately sending a pilot channel using a plurality of spreading codes; 

FIGs. 9 A and 9B illustrates an example where the entire transmission power 
of a base station drops for a time period Tp; 
15 FIG. 10A illustrates an example where a plurality of base stations 

concurrently drop their entire transmission powers; 

FIG. 10B illustrates an example where a plurality of base stations drop their 
entire transmission powers by turns; 

FIG. 10C illustrates an example where a plurality of base stations stop 
20 transmission of signals for a specified time period; 

FIGs. 11A and 11B illustrate examples where both the increase of pilot 
power and the decrease of the entire transmission power concurrently occur; 

FIG. 1 2 is a block diagram of a searcher of a receiver in a terminal according 
to an embodiment of the present invention; . 
25 FIG. 13 is a block diagram of a despreader in the searcher of FIG. 12; 

FIG. 14 is a block diagram of a first embodiment of a despreader in a 
receiver of a terminal; 

FIG. 1 5 is a block diagram of a second embodiment of the despreader in the 
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receiver of the terminal; 

FIG. 16 is a block diagram of a third embodiment of the despreader in the 
receiver of the terminal; 

FIG. 17 is a block diagram of a fourth embodiment of the despreader in the 
5 receiver of the terminal; 

FIG. 18 illustrates a mobile operation for searching adjacent frequencies; 

FIGs. 19A to 19D illustrate another embodiment of a forward link for 
enabling a terminal to acquire signals from a plurality of base stations by 
instantaneously increasing the power of a specific data channel; 
1 0 FIGs. 20A and 20B illustrate an embodiment of increasing the power of a 

specific data channel when' there arc a plurality of base stations; 

FIG. 21 is a block diagram of a transmitting device in a base station, for 
controlling the power of a specific data channel for a predetermined time period 
prior to transmission; 
15 FIG. 22 illustrates an embodiment of dropping the overall transmission 

power of a base station , for a predetermined time period Td; 

FIG. 23A illustrates another embodiment of simultaneously dropping the 
overall transmission power in a plurality of base stations; 

FIG. 23B illustrates a further embodiment of dropping the overall 
20 transmission power in a plurality of base stations by turns; 

FIGs. 24A and 24B illustrates still another embodiment where both the 
increase of the data channel power and the decrease of the overall transmission 
power concurrently occur; and 

FIG. 25 illustrates a terminal operation for searching for an adjacent 
25 frequency according to the embodiments related with FIGs. 19 to 24B. 


DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Preferred embodiments of the present invention will be described in detail 
referring to the attached drawings. Like reference numerals denote the same 
components and it is to be noted that a detailed description of a known function or 
structure of the present invention will be omitted if it is deemed to obscure the 
5 subject matter of the present invention. 

In accordance with an embodiment of the present invention, a base station 
sends a pilot signal on a forward pilot channel at an increased power level for a 
specified time period in order to allow efficient search in a terminal. The terminal 
despreads the received signal at the higher power level for a specified time period, 
10 detects signals from a plurality of base stations, and measures the signal level, 
delay, or delay relative to other paths of a multipath signal received from each base 
station. 

It should be noted that the following description of the present invention 
refers to the other channels except for the pilot channel, that is the sync channel, the 
1 5 paging channel, the control channel, and the traffic channel as data channels. Also, 
data frames mentioned hereinbelow are included in a traffic signal on the traffic 
channel. 

FIGs. 4A and 4B illustrate the structure of a forward link according to 
embodiments of the present invention. Here, a base station sends a pilot signal at 
20 an instantaneously increased power level so that a terminal can acquire pilot signals 
from a plurality of base stations. The forward channels include the pilot channel, the 
sync channel, the paging channel, the control channel, and the traffic channel. 

Referring to FIG. 4 A, the base station increases the power of the pilot signal 
on the pilot channel from its usual power level by aPI for a predetermined time 
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period Tp. In this embodiment, the entire transmission power of the base station is 
not changed. That is, signals on some data channels are sent at a decreased 
transmission power level or are not sent, and the rest of the available power is 
assigned to the pilot signal on the pilot channel. As such, the power of the pilot 
5 signal is higher than usual for the short time Tp. For more efficient set 
management, the entire transmission power of the base station may be assigned to 
the pilot channel for Tp. 

The pilot signal can be transmitted at the predetermined time interval Tp 
only. That is, the pilot power level can be set to 0 except the predetermined time 
1 0 period Tp. The pilot power level increment _P1 can be proportional to the power 
level of normal pilot channel, if the channel exists. 

FIG. 4A shows a case where signals oh some data channels are sent with low 
power or not sent for a time period defined by Tp. Also, Tp is specified at the 
boundary between two data frames. This is intended to prevent performance 
1 5 degradation of a single frame caused by transmission of a data channel signal at a 
lower power level than usual. In addition, Tp is preferably located over two 
consecutive data frames, with Tp/2 over each data frame, for uniform performance 
of the two data frames. The terminal which acquires synchronization should 
already know the value specified Tp and its location with respect to the data frames. 

20 Tp can vary with the propagation environment of the base station, 

arrangement of base stations, and signal bandwidth. For larger values of Tp (i.e., 
longer in time), a higher gain is obtained. In addition, for larger values of Tp, the 
terminal can even acquire a pilot signal transmitting at a lower power. However, 
there exists an upper bound in that if Tp is too long, the pilot signal on the pilot 

25 channel occupies the power which otherwise would be assigned to transmit data, 
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resulting in a decrease in system capacity. Therefore, the system needs to adjust Tp 
according to the system environment. For example, assuming that a system has a 
chip rate of 3.6864Mcps (mega chips per second), a data frame is 20ms in duration, 
and Tp includes 2048 chips, Tp is determined to be 0.55ms in duration. In the 
5 embodiment illustrated in FIG. 4A, Tp is equally divided over the two frames and 
thus the power of the pilot signal is higher than usual for 0.28ms (=0.55ms/2) over 
each data frame. This is a very short period, that is, 1 .4% of a 20ms data frame. 
The resulting degradation of the forward link performance is negligibly small. 

FIG. 4B shows another embodiment of increasing the power of a pilot signal 
1 0 on the pilot channel for a time period Tp. Here, data channel signals are sent for a 
time Tp, the entire transmission power of the base station is increased by an amount 
aP2 for the duration of the transmission, Tp. The pilot signal power is increased by 
aP 1 for Tp. Here, aP2 and aPI may be equal or different. That is, this embodiment 
is characterized by the concurrent increase of the entire transmission power of the 
15 base station and the pilot signal power. As a result, the rates of the pilot signal 
power and the overall transmission power of the base station are temporarily 
increased from their ordinary levels. Assuming that a usual overall transmission 
power density of the base sation is lor and energy per chip of the pilot signal on the 
pilot channel is Ec, 

pilot Ec + hVi pilot Ec 
20 /w + AP, > lor (1) 


Equation 1 illustrates the fact that the ratio of the pilot signal power to the 
overall transmission power of the base station is instantaneously higher than usual. 

It should be noted that it is feasible for the power of the pilot signal on the 
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pilot channel to rise to the usual overall transmission power of the base station (i.e., 
usual overall transmission power +aP2). In this case, the base station transmits only 
the pilot signal and punctures other data channels. 

The embodiment of FIG. 4B is the same as that of FIG. 4A in that Tp is 
5 located at the data frame boundary, and the terminal should know the value of Tp 
and its location. Tp can be periodic or determined by the base station. 

If there are a plurality of base stations around a terminal, the base stations are 
synchronized with respect to Tp so that the base stations can increase the power of 
their respective pilot signals concurrently. It is further contemplated that the base 
10 stations can otherwise increase their pilot signal powers alternately. The time 
period Tp when each base station increases its pilot signal power can be periodic or 
determined by the base station. 

FIGs. 5A and 5B illustrate operations of base stations with a plurality of 
timings synchronized. In the drawings, only pilot signal power is shown. Here, the 
1 5 overall transmission power of a base station can be maintained at a usual level or 
increased by aP2 as shown in FIG. 4A. The significant thing is that the ratio of the 
pilot signal power to the overall transmission power of the base station is 
instantaneously higher than usual. 

FIG. 5 A illustrates an embodiment where each base station increases its pilot 
20 signal power at a different time. Which base station sends a pilot signal at a higher 
power level and at what time are preset between the terminal and the base stations. 
Since the terminal can identify a base station which sends its pilot signal at a higher 
power level, it despreads the corresponding pilot signal of an input signal and 
measures the reception level of the pilot signal. For this purpose, a widely used 
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serial searcher or a matched filter can be used. Use of the serial searcher reduces 
hardware complexity but requires a long Tp, adversely affecting system capacity. 
On the other hand, despite increased hardware complexity, the matched filter can 
vastly reduce Tp, which is beneficial to system capacity. Furthermore, an input 
5 signal can be stored in a memory prior to despreading. With this scheme, Tp can 
be shorter without increasing receiver complexity. The structure of a receiver 
having the advantage according to the present invention will be described later with 
reference to FIG. 12. 

In FIG. 5 A, one base station increases the power of a pilot signal on a pilot 
1 0 channel, and the other base stations maintain the power of pilot channels at a usual 
level. It is also contemplated that base stations may be divided into groups, where 
one or more groups of base stations may be made to increase the power of a pilot 
channel. For example, if the totality of base stations define a set S, the set S may 
be divided into a plurality of subsets SI, S2, SM. Then, base stations within a 
1 5 subset would increase pilot power for a specified time period and the other base 
stations maintain pilot power at their usual level. The subsets SI, S2, SM can 
be designed such that there are not any intersections between subsets, or vice versa. 

FIG. 5B illustrates another embodiment of an operation according to the 
present invention directed to a plurality of base stations. In FIG. 5B, the plurality 

20 of base stations concurrently increase the power of a pilot signal on a pilot channel. 
An agreement is made between a terminal and the base stations on when to increase 
the power of the pilot signal from the usual level. Since the terminal knows which 
base station will send a pilot signal at a higher level, it despreads an input signal 
with a spreading code for a corresponding pilot channel and measures the reception 

25 level of the pilot channel. Signals from a plurality of base stations can be despread 
concurrently to measure the strength of a pilot signal received from each base 
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station, or they can alternatively be immediately stored in a memory prior to 
despreading. The structure of a receiver having such a configuration according to 
the present invention will be described later in detail with reference to FIG. 12. 

Tp may be predetermined as a constant value, or may vary for each base 
5 station to obtain the best effect by taking the geographical environment of the base 
station and its cell size into account in the embodiments depicted in FIGs. 5A and 
5B. In addition, pilot power levels PWR(A), PWR(B), and PWR(C) which define 
the measured power level of the pilot channels may be set to an identical value 
when the terminal is located in a handoff region. The terminal compares the 
10 strengths of pilot channels received from base stations when it implements a 
handoff, and if the pilot powers are different, the terminal has difficulty in 
comparing relative power rates of the base stations. 

FIG. 6 illustrates the effects of increasing the power of a pilot signal 
according to the embodiments of the present invention. In FIG. 6A, it is assumed 

1 5 that there exist two base stations and a terminal despreads input signals during the 
same integration time period, to show an area where two base station signals are 
acquired in the prior art. Also shown in FIG. 6A is an extended area for acquiring 
a base station signal and a base station signal acquirable area extended by increasing 
the power of a pilot signal according to the present invention. Here, a chip rate is 

20 3.6864Mcps and a pilot Ec/Ior is usually sent at - 12dB. lor is the power spectral 
density of a signal sent from a base station, and the integration time period during 
spreading is 2048 chips. In addition, Tp occupies 2048 chips and the terminal stores 
the input signals in a memory prior to despreading. It is assumed that the channels 
exist in a stationary propagation environment without multipath, wave strength is 

25 proportional to a 3 .5 square of distance, and the terminal can acquire a base station 
signal only if a pilot Et/lo is 1 ldB or higher after despreading. Et represents the 
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energy of a despread signal and Lo represents the power spectral density of an input 
signal. 

Referring to FIG. 6, let the distance between base stations be L, the location 
of a base station A be 0, and the location of a base station B be L. Then, signals 
5 from the base stations A and B can be acquired as long as the terminal is located 
between 0.3 5L and 0.65L from the base station A in accordance with the prior art, 
whereas the two signal acquiring area is greatly increased to 0.1 9L to 0.8 1L by 
assigning the total base station power to a pilot channel for a predetermined period 
Tp in the present invention. The same effect can be achieved with a plurality of base 
10 stations. This method can' be applied, for example, to location estimation on a 
forward link. 

There is another advantage with instantaneously increasing the ratio of the 
pilot signal power to the overall transmission power by increasing the pilot signal 
power. The pilot signal is used for initial acquisition, channel estimation, and set 

1 5 management for handoff. As the bandwidth increases, a window size for finger 
assignment also increases. Hence, it is difficult to reduce the pilot power to or 
below a predetermined value. Higher system capacity can be obtained as compared 
with the prior art by lowering the power of the pilot signal in ordinary times and 
increasing the pilot power only for a specified time period, as described in the 

20 present embodiment. 

If the pilot signal power is dropped to or below a predetermined value, a 
receiver should integrate an input signal for a longer time to measure the level of 
an input pilot signal on a pilot channel, resulting in degradation of measurement 
performance for finger assignment and set management. The performance 
25 degradation can be reduced by use of a terminal with more complex hardware and 
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power consumption. Yet, the present invention guarantees a terminal performance 
as good as or better than a terminal performance based on IS-95 to be designed with 
simple hardware and low power consumption by instantaneously increasing the 
pilot signal power. 

5 A multipath resolution capability of a received signal increases with a wider 

bandwidth, which implies that reception energy for each path is decreased. A rake 
receiver exerts improved performance as it demodulates signals from more paths. 
However, to acquire multiple paths at or below a predetermined level and assign 
them to a finger, correlation values should be produced for a long time. This may 

1 0 increase power consumption and complexity of the receiver. The present invention 
allows an efficient finger assignment by detecting a multipath signal at a low level 
through calculation of correlation values for a relatively short time period. 

Efforts have been expended toward storing a received signal in a storing 
means prior to processing in the CDMA communication system. This method has 

1 5 been studied to determine whether it is effective in measuring reception level for a 
hard handoff between frequencies. By use of the pilot power increasing method of 
the present invention, the number of samples of an input signal to be stored in the 
storing means is markedly reduced, terminal hardware is simplified, the time 
required for calculating correlation values is reduced, and thus power is saved. That 

20 is, if the temporary increase of pilot signal power and a search for hard handoff 
between frequencies happen concurrently and a signal received for the time period 
of the temporary pilot power increase is stored, the number of input samples to be 
stored in the terminal and a search time through despreading are remarkably 
reduced. Besides the search for a hard handoff between frequencies, storing an 

25 input signal prior to despreading and processing a pilot signal can reduce 
complexity of a needed storage and signal processing amount. 
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While various effects of increasing pilot signal power for a specified time 
period have been described referring to FIGs. 4A and 4B, the effects are not limited 
to the embodiments depicted in the drawings, but commonly applied to all 
structures suggested in the present invention. 

5 FIG. 7 illustrates distribution of the transmission power of a base station by 

dividing the power of a pilot signal using different spreading codes. The increase 
of the pilot signal strength for a short time is likely to influence receiving blocks 
including a channel estimator. If there exists a terminal in the same area which is 
not informed of the change of the pilot signal power for a short time or a terminal 
1 0 which has not been synchronized yet, a change of a pilot channel may give rise to 
problems like connection to a wrong base station. 

In accordance with an embodiment illustrated in FIG. 7 A, the power of a 
pilot channel is increased, the pilot signal with increased power is spread by 
different spreading codes and the resulting different code channels are transmitted, 

1 5 for a time period Tp. The spreading codes are exemplarily given as WO, W 1 , 
W'n in FIG. 7A. This pilot channel is applicable to the structures previously 
described with reference to FIGs. 4A to 5B. Power for use in a common pilot 
channel is equally assigned to Tp and the other normal period and the pilot signal 
power increased for Tp is spread by a plurality of spreading codes different from a 

20 spreading code for the common pilot signal prior to transmission, not to affect other 
existing receivers. The common pilot signal refers to a pilot signal used in a normal 
period other than Tp. 

In this case, the pilot signal P(t) is 


P(t) = GO*CO(t)+Gl*Cl(t)+ ... +Gn*Cn(t) (2) 
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where GO to Gn are gains of code channels and CO(t) to Cn(t) are spreading codes 
for pilot channels. 

In Eq.2, it is assumed that a pilot channel is transmitted on different (n+1) 
code channels. The gains GO to Gn can be expressed as complex numbers and the 
5 spreading codes CO(t) to Cn(t) can be orthogonal codes. It is also possible that the 
spreading codes CO(t) to Cn(t) are not orthogonal to each other. 

FIG. 8 is a block diagram of a transmitting device in a base station, for 
separately transmitting a pilot channel signal with a plurality of spreading codes. 
The pilot channel signal is'spread by a plurality of orthogonal codes, multiplied by 

1 0 different gains, and spread by the same spreading code, for transmission. The base 
station transmitting device of FIG. 8 shows other channel transmitters as well as a 
pilot channel transmitter. The transmitting device includes the pilot channel 
transmitter for sending the pilot channel by n different Walsh codes, a synch 
channel transmitter, a paging channel transmitter, and M traffic channel 

1 5 transmitters. A time controller 81 controls the gain of each channel at a specified 
time. 

In the embodiments illustrated by FIGs. 4A and 4B where the pilot signal 
power is instantaneously increased, the time controller 8 1 controls the gain of each 
channel for a time period Tp so that the pilot signal is transmitted at a higher power 

20 level than usual. The power of other channels are changed within a range 
determined by the overall transmission power of the base station for a time period 
Tp. It is to be appreciated that while the base station transmitting device for 
increasing the pilot channel power for a specified time has been described in 
connection with FIG. 8, the transmitting device is applicable to structures which 

25 will be later described by appropriately controlling the gain of each channel. 
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In operation, a pilot signal being all Is is spread by the orthogonal codes 
W'0,W'l,..., W'n in respective multipliers 80-0, 80-1, 80-n, and then multiplied 
by different gains GO, Gl, Gn in respective gain controllers 82-0, 82-1, 82-n 
whose operating times are controlled by the time controller 8 1 . The outputs of the 
5 gain controllers 82-0, 82-1, 82-n are added in adders 84, 86, and 68 and 
multiplied by the same PN (Pseudo Noise) spreading code, for transmission. That 
is, the pilot channel signal is spread by a plurality of orthogonal codes, multiplied 
by different gains, and spread by the same spreading code, prior to transmission. 

In FIG. 8, a synch channel data symbol signal is spread by an orthogonal 
10 code Ws in a multiplier 50 and multiplied by a gain Gs in a gain controller 52 
whose operating time is controlled by the time controller 81 . Then, the output of 
the gain controller 52 is added in an adder 66 and multiplied by the same PN 
spreading code in the multiplier 88, for transmission. 

A paging channel data symbol signal is spread by an orthogonal code Wp in 
1 5 a multiplier 54 and multiplied by a gain Gp in a gain controller 56 whose operating 
time is controlled by the time controller 81 . Then, the output of the gain controller 
56 is added in an adder 64 and multiplied by the same PN spreading code in the 
multiplier 88, for transmission. 

A traffic channel 1 data symbol signal is spread by an orthogonal code W T1 
20 in a multiplier 58-1 and multiplied by a gain GT1 in a gain controller 60-1 whose 
operating time is controlled by the time controller 81. Then, the output of the gain 
controller 60-1 is added in an adder 62 and multiplied by the same PN spreading 
code in the multiplier 88, for transmission. In this manner, a traffic channel M data 
symbol signal is spread by an orthogonal code W TM in a multiplier 58-M and 
25 multiplied by a gain G TM in a gain controller 60-M whose operating time is 
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controlled by the time controller 81 . Then, the output of the gain controller 60-M 
is added in the adder 62 and multiplied by the same PN spreading code in the 
multiplier 88, for transmission. 

Spreading a pilot signal by different spreading codes more than usual for a 
5 specified time period, for transmission, and a transmitting device for implementing 
the operation have been described with reference to FIGs. 7 and 8. This scheme is 
commonly applicable to all structures according to the present invention as well as 
the embodiments of FIGs. 4A and 4B. 

The challenging issue in acquiring signals from a plurality of base stations 
10 on a forward link by a terminal is that a terminal near to a base station cannot detect 
signals from other base station because the terminal receives a very. strong signal 
from the nearby base station. That is, the signal of the nearby base station interferes 
with a signal from a remotely located base station, making it impossible for the 
terminal to detect the signal of the remote base station. To overcome this problem, 
1 5 the present invention decreases the overall transmission power of the nearby base 
station for a predetermined time Td. 

FIGs. 9 A and 9B illustrate embodiments in which the overall transmission 
power of a base station is lowered for Td. A corresponding base station sends some 
channel signals at a lower power level than usual or does not send them, for Td. Td 
20 is preset by mutual agreement between the base station and a terminal. Td can be 
periodic or determined by the base station. 

FIG. 9A illustrates the embodiment where the base station sends a base 
station signal at a lower than normal power level for a time period Td. Here, the 
decrement is aP3, and the transmission power of a pilot channel signal may be 
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changed. In FIG. 9 A, the decrement of the pilot signal power is aP4. Assuming 
that the overall transmission power density lor and energy per chip of a pilot 
channel is Ec, 


pilot Ec + A P 4 pilot Ec 
lor -AP 3 > lor ( 3) 

5 Though aP4 is a positive number in the embodiment of FIG. 9A, it can be 

a negative numeral as long as it satisfies Eq.3. aP4 can be zero to minimize an 
influence on other block in a receiver. 


It is noted from Eq.3 that the ratio of the pilot signal power to the overall 
transmission power of the base station is temporarily higher than usual for a time 

10 period Td. In the embodiment of FIG. 9A, the overall transmission power of the 
base station is reduced and the pilot signal power is changed within a range 
satisfying Eq.3, so that the ratio of the pilot signal power to the overall transmission 
power of the base station is temporarily higher than usual. The embodiments of 
FIGs. 4A and 4B aim at controlling the ratio of the pilot channel power to the 

15 overall transmission power by increasing the pilot channel power, while the 
embodiment of FIG. 9A focuses on controlling the ratio of the pilot channel power 
to the overall transmission power by lowering the overall transmission power. As 
shown in FIG. 9A, the increase of the pilot channel power and the decrease of the 
overall transmission power can occur concurrently. Or the base station can send 

20 only the pilot channel for Td. 


For a time period Td the base station may send no signals, that is, it does not 
send the pilot signal. FIG. 9B illustrates this scheme. That is, signals are sent at 
ordinary times but no signals including a pilot signal are sent for Td. 
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If there are a plurality of base stations in the vicinity of a terminal, Td is 
implemented by synchronization among the base stations. This is illustrated in 
FIGs. 10A, 10B,andlOC. It is assumed here that each base station is synchronized 
to a GPS (Global Positioning System). Td can be periodic or determined by a base 
5 station. 

FIGs. 10A, 10B, and IOC illustrate the overall transmission power of a base 
station. In the embodiments depicted in FIGs. 10A and 10B, the pilot signal power 
satisfies Eq.3. In addition, the pilot signal power of the plurality of base stations 
can be set to be identical in order to facilitate comparison between reception levels 
10 of the pilot signals from the base stations. The embodiments of FIGs. 10A and 10B 
are based on the assumption that the pilot signal power is not changed for a time 
period Td. 

Referring to FIG. 10A, the plurality of base stations are synchronized and 
their overall transmission power is lowered at the same time. The pilot channel is 
1 5 continuously sent for Td, and the pilot signal power can be changed within a range 
satisfying Eq.3. Here, the pilot channel power of each base station can be set to a 
constant level. The transmission powers of base stations A, B, and C are lower than 
usual by aP3(A), aP3(B), and aP3(C), respectively. 

Time periods Td(A), Td(B), and Td(C) when the base stations lower their 
20 overall transmission power can be changed depending on their surroundings and 
cell sizes. The effect of the embodiment shown in FIG. 10A is that the ratio of the 
pilot channel power to the overall transmission power of a base station is 
instantaneously increased by lowering the overall transmission power of the base 
station. That is, the ratio of the pilot channel power to the overall transmission 
25 power of a base station is instantaneously increased by increasing the pilot channel 
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power m FIGs. 4A and 4B, while by lowering the overall transmission power of the 
base station in FIG. 10A. In the embodiment of FIG. 10A, the terminal can easily 
detect signals from other base stations since pilot signals sent from the base stations 
are relatively strong. 

5 FIG. 1 OB illustrates another embodiment of the method of lowering the 

overall transmission power of a base station for a specified time period. It is 
assumed that each base station is synchronized to a GPS time. Unlike the previous 
embodiment, all base stations do not decrease their overall transmission power. 
That is, only one base station lowers its overall transmission power. Yet, a plurality 

10 of base stations can reduce their overall transmission power and the other base 
stations perform normal operations. In this embodiment, there are three base 
stations A, B, and C, the time periods Td(A), Td(B), and Td(C) when the base 
stations A, B, and C reduce their overall transmission power are different, and the 
power drop occurs alternately in the base stations A, B, and C while the other base 

1 5 stations send signals at their normal overall transmission power levels. 

FIG. 10C is a further embodiment of the method of lowering the overall 
transmission power of a base station for a specified time period in an area with a 
plurality of base stations. Referring to FIG. 10C, the overall transmission power of 
a base station is decreased to zero (0) as shown in FIG. 9B, and the base station 
20 sends no signals including a pilot channel signal for a time period TD when the base 
station lowers the overall transmission power. Therefore, a terminal closer to the 
base station sending no signals can detects signals from other base stations. 

Let all the base stations be grouped into a set S and the set S be divided into 
a plurality of subsets SI, S2, SM. Then, base stations within a particular subset 
25 reduce their overall transmission power, possibly to zero, for a specified time 
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period, and the other base stations maintain their usual transmission power levels. 
If the overall transmission power levels of the corresponding base stations are not 
reduced to zero, their pilot channel signal power can be changed within a range 
satisfying Eq.3 for Td. Here, M is the number of the subsets. The subsets SI, S2, 
5 SM can be designed such that there are no intersections between the subsets or 
where each subset has an intersection with another subset. 

As described above, the present invention enables a terminal to easily acquire 
signals from a plurality of base stations by changing the power of a pilot signal sent 
from a particular base station or by changing the overall transmission power of the 

10 base station for a predetermined time Tp or Td and thus increasing the ratio of the 
pilot channel power to the overall transmission power from a normal value. 
Alternatively, a terminal near to a base station can easily acquire signals from other 
base stations by temporarily stopping transmission of signals from the nearby base 
station. Increasing the pilot signal power and decreasing the overall transmission 

15 power in combination lead to more benefits. The combination will be described 
later in detail with reference to FIGs. 11A and 1 IB. 

FIG. 11A illustrates an embodiment of a combined scheme of increasing 
pilot signal power and decreasing overall transmission power. It is assumed that the 
plurality of base stations A, B, and C are synchronized to one another with use of 

20 a GPS, for example. Referring to FIG. 1 1 A, some base stations reduce their overall 
transmission power and the other base stations increase their pilot signal power. 
Three base stations are shown, but the number of the base stations is not limited. 
The three base stations send no forward signals for Td. The time periods Tp(A), 
Tp(B), and Tp(C) when the base stations A, B, and C increase their pilot signal 

25 power can be set to different values. The time periods Td(A), Td(B), and Td(C) 
when they reduce their overall transmission power can also be different While the 
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overall transmission power of the base stations are not changed for Tp in this 
embodiment, it can be increased as shown in FIG. 4A. Tp and Td are periodic or 
determined by the base stations. 

Pilot signals can be increased to an identical level for the base stations which 
5 do not reduce their overall transmission power. In FIG. 1 1 A, when the base station 
A reduces its overall transmission power, the pilot signal power level PWR(B) of 
the base station B is made to be equal to that PWR(C) of the base station C, so as 
to al low a terminal to accurately measure the relative power level of an input signal. 
If the base stations A, B, and C always increase their pilot signal power to a 
1 0 predetermined level, that is;P WR(A) = PWR(B) = PWR(C) = K (the predetermined 
level ), the terminal can accurately measure the power levels of pilot signals received 
on pilot channels from the base stations A, B, and C. 

While the pilot signal power of each base station is part of the overall 
transmission power of the base station for Tp in the embodiment shown in FIG. 
15 1 1 A, the pilot signal power can be increased to the overall transmission power level. 

FIG. 1 IB illustrates another embodiment of a combined scheme of 
increasing pilot signal power and decreasing overall transmission power. In FIG. 
1 IB, the base stations A, B, and C transmit some channels without stopping signal 
transmission for Td(A), Td(B), and Td(C). While only the pilot channel is 

20 transmitted for Td(A), Td(B), and Td(C). In this embodiment, other channels can 
also be transmitted for the time periods Td(a), Td(B) and Td(C). In addition, the 
pilot signal power can be changed from its usual level for Td(A), Td(B), and Td(C). 
That is, the scheme of FIG. 9 A is applicable for Td, and the scheme of FIGs. 4A 
and 4B for Tp. The time periods Tp(A), Tp(B), and Tp(C) when the base stations 

25 A, B, and C increase their pilot signal power can be set to different values. The 
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time periods Td(A), Td(B), and Td(C) associated with the reduction of overall 
transmission power can also be different. 

As described above, the present invention enables a terminal to easily acquire 
signals from a plurality of base stations by changing the power of a pilot signal sent 
5 from a base station or the overall transmission power of the base station for the 
predetermined time Tp or Td, or by combining the two schemes, and thus increasing 
the ratio of the pilot chip energy Ec of a received pilot channel to a mobile reception 
power density lo for a specified time. 

In various schemes'according to the embodiments of the present invention, 
10 a terminal detects signals from a plurality of base stations by despreading signals 
received for Tp or Td and measures the levels, propagation delays, or relative 
propagation delays in a multipath, of the received signals. Which parameter to 
measure in the terminal vary depending on an intended purpose. If the terminal 
aims at measuring the distance between the terminal and a base station to thereby 
1 5 estimate its location, the necessary principal parameter is propagation delay. If the 
purpose of the terminal is finger assignment or handoff, the principal parameters to 
be measured are propagation delay in a multipath and signal level. 

For example, for the purpose of location estimation, a terminal measures the 
distances between the base stations and the terminal using propagation delays 

20 among measured parameters and sends information about the distances to the base 
station in communication with the terminal. Therefore, the location of the terminal 
with respect to the base station in communication can be determined from the 
distance information. For finger assignment or set management for a handoff, the 
terminal will perform a set management for adjacent base stations using propagation 

25 delays and signal levels among the measured parameters. 
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A widely used serial searcher can be used in a receiver of the terminal in 
despreading and searching the signals. However, use of the serial searcher has the 
problem that Tp or Td may be set to be long. To reduce Tp or Td, the searcher of 
the receiver is configured as follows to perform despreading and search. 

5 ( 1 ) A matched filter is used for the searcher. The matched filter can rapidly 

calculate a correlation value between a received signal and a partially generated 
spreading code. Despite the advantage of the rapid production of a correlation 
value, the matched filter increases complexity of receiver structure and power 
consumption. 

1 0 The matched filter is difficult to achieve due to the limitations. In particular, 

if the power of a pilot channel is low, an integration period is long when calculating 
the con-elation value between the received signal and the partially generated 
spreading code. Such a matched filter causes a great problem when it is used in a 
terminal. Yet, possible concurrence between a matched filter operating time and a 

1 5 time when the ratio of the pilot channel power to the overall base station power is 
temporarily changed may remarkably reduce the integration time needed to obtain 
the correlation value. As shown in FIG. 5 A, a plurality of base stations sequentially 
change the ratios of pilot channel power to overall transmission power and the 
matched filter of the terminal can despread a signal with the spreading code of the 

20 base station which temporarily increases the ratio of the pilot channel power to the 
overall transmission power. It is impossible to calculate a correlation value between 
a received signal and a spreading code by use of the matched filter even in the 
structure of FIG. 5B . In this case, a despreading can be performed with a spreading 
code of a base station, or an input signal is stored in a memory and then despreading 

25 is sequentially performed. 
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(2) A received signal around Tp or Td is stored in a memory of a receiver 
and then a correlation value between this signal and a partially generated spreading 
code is calculated. This scheme requires the memory for storing the received signal 
but simplifies despreading and reduces power consumption. Here, the searcher is 
5 assumed to be a serial searcher. 

In an embodiment of the present invention, a searcher is configured 
according to the second scheme. The structure of the searcher according to the 
embodiment of the present invention is illustrated in FIG. 12. 

Referring to FIG. 1'2, the searcher according to the embodiment of the 

1 0 present invention is comprised of a despreader 100, a spreading code generator 1 02, 
a memory 1 04 for storing an input signal, an energy calculator 1 06, and a controller 
1 08. The memory 104 stores an input signal around Tp or Td under the control of 
the controller 108. The controller 108 applies a control signal SI (read/write) 
commanding the input signal around Tp or Td to be stored in the memory 1 04, and 

1 5 a control signal S2 (address) indicating at what position in the memory 1 04 to store 
the input signal. Upon input of a signal, the controller 1 08 increases the address of 
the control signal S2 and stores the input signal in the memory 104. Then, the 
controller 108 causes the memory 104 to output the stored signal to the despreader 
1 00. Here, the controller 108 controls the memory 104 to output the stored signal 

20 by means of the control signal S 1 and designates a storing position by means of the 
control signal S2. The spreading code generator 102 locally generates the same 
spreading code as a transmitter of abase station and applies it to the despreader 100. 
The despreader 100 multiplies the input signal received from the memory 104 by 
the spreading code and integrates the resulting value for a predetermined time. The 

25 spreading code generator 102 locally generates a spreading code (i.e., a Walsh 
code). The energy calculator 106 calculates the energy of the despread signal. To 
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do so, the sum of the squares of despread values with respect to I and Q axes, that 
is, F+Q 2 is obtained. This is Ec/lo of a received pilot channel. Here, Ec represents 
energy per chip of an input signal and lo represents the power spectral density of an 
entire received CDMA signal. 

5 FIG. 13 is a block diagram of the despreader 100 shown in FIG. 12. All 

signals in FIG. 13 are expressed as complex numbers. In an embodiment of FIG. 
1 3, a pilot channel is spread with a spreading code like the forward link shown in 
FIG. 4. 

Referring to FIG. 1'3, a multiplier 110 multiplies an input signal by a PN 
10 spreading code for despreading. A multiplier 112 multiplies the despread signal 
received from the multiplier 110 by a corresponding orthogonal code, for 
orthogonal demodulation. An accumulator 114 accumulates the output of the 
multiplier 1 12 in symbol units. 

FIG. 14 is a block diagram of a despreader for despreading a pilot signal 
1 5 which was spread with a plurality of spreading codes as shown in FIGs. 7 and 8, in 
a receiver according to a first embodiment of the present invention. The first 
embodiment of FIG. 14 is a despreader employed for the case where a pilot channel 
is spread with the plurality of orthogonal codes WO, W'l, W'n and then with 
a single common PN spreading code in a base station. Here, all signals take the 
20 form of complex numbers. 

Referring to FIG. 14, a multiplier 210 multiplies an input signal by a PN 
spreading code, for despreading. Multipliers 220 to 22N receive a despreading 
signal from the multiplier 2 1 0 and multiply the despreading signal by corresponding 
orthogonal codes W0' to WN', for orthogonal demodulation. Accumulators 230 to 
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23N accumulate the outputs of the multipliers 220 to 22N. An accumulation period 
can be different for each accumulator to accumulate a channel which is transmitted 
at all times like a pilot signal spread by WO for a longer time. In this case, a gain 
multiplier in the receiver should be changed in consideration of the accumulation 
5 time. In the embodiment of the present invention, it is assumed that an 
accumulation period for an accumulator for receiving each orthogonal code channel 
is constant. Multipliers 240 to 24N multiply the outputs of the corresponding 
accumulators 230 to 23N by complex conjugates GO* to GN* of corresponding 
complex gains GO to GN, for compensating the phases of the complex gains GO to 
1 0 GN. An adder 250 adds the outputs of the multipliers 240 to 24N. A squarer 260 
squares the output of the adder 250 and converts the resulting value to an energy 
value. A multiplier 270 multiplies the output of the squarer 260 by the sum of the 
squares of the gains of channels to normalize the output of the squarer 260. 

As shown in FIG. 14, an input signal is multiplied by a PN spreading code, 
15 for despreading in the multiplier 210. The despread signal is multiplied by 
corresponding orthogonal codes in the multipliers 220 to 22N. Signals output from 
the multipliers 220 to 22N are accumulated in symbol units in the accumulators 230 
to 23N. Then, the multipliers 240 to 24N multiply the outputs of the accumulators 
230 to 23N by corresponding gains GO* to GN* to thereby compensate for phase 
20 components of the complex gains multiplied by the orthogonal channels. The adder 
250 adds the phase-compensated signals and the squarer 260 converts the sum 
received from the adder 250 to an energy value. Then, the multiplier 270 multiplies 
the output gain of the adder 250 by 
1 

2>f 

25 to normalize the output gain of the adder 250. That is, a value multiplied for the 
gain compensation is 1/the sum of the squares of the complex gains Gi (i= 0, 1, 2, 
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n) of the orthogonal codes. Here, the multiplier 270 is used to obtain a good gain 
compensation. 

The despreader shown in FIG. 14 depsreads an input signal, accumulates the 
despread signal in symbol units, and then obtains the energy of the accumulated 
5 signals. 

In FIG. 14, (n+1) despreaders despread an input signal in parallel. However, 
the receiver can despread only a part of (n+1) orthogonal codes received from a 
base station. That is, the receiver can despread some or all of the orthogonal codes 
assigned to a pilot channel in FIG. 7 though there is a light performance 
10 degradation. 

FIG. 1 5 illustrates a despreader in a terminal receiver according to a second 
embodiment of the present invention, which is employed in the case where a 
transmitter in a base station spreads a pilot channel by a plurality of orthogonal 
codes. In the despreading method according to the second embodiment of the 
1 5 present invention, input signals having the same spreading codes are grouped to 
reduce power consumption, as compared to the structure of FIG. 14. While two 
orthogonal codes are used here, this structure can be extended to a plurality of 
orthogonal codes. All signals in FIG. 15 take the form of complex numbers. 

Referring to FIG. 15, a multiplier 310 multiplies an input signal by a PN 
20 spreading code, for despreading. A multiplier 320 multiplies the output of the 
multiplier 3 10 by an orthogonal code and generates an orthogonally demodulated 
output. Here, the orthogonal code applied to the multiplier 320 is assumed to be 
W'0. A switch controller 380 receives the orthogonal codes W0' and Wl ' and 
searches the two orthogonal codes in chip units. If W0'(i)=Wl '(i), the switch 
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controller 380 generates a control signal for selecting a first path, and If 
W0'(i)* Wl '(i), the switch controller 380 generates a control signal for selecting a 
second path. The orthogonal code W0'(i) is the ith chip of the orthogonal code W0' 
and the orthogonal code Wl'(i) is the ith chip of the orthogonal code Wl'. A 
5 switch 381 has an input terminal connected to the multiplier 320, a first output 
terminal connected to a first path A, and a second output terminal to a second path 
B. The switch 381 switches the output of the multiplier 320 to the first path A or 
the second path B according to the output of the switch controller 380. 

An accumulator 330 accumulates signals received from the first path A. A 
10 multiplier 340 multiplies the output of the accumulator 330 by a complex gain 
(G0+G1)* and thus compensates for the phase gain of a signal output to the first 
path A. Signals switched to the first path A have orthogonal codes comprised of 
chips of the same sign. An accumulator 33 1 accumulates signals received from the 
second path B. A multiplier 341 multiplies the output of the accumulator 331 by 
15 a complex gain (G0-G1)* and thus compensates for the phase gain of a signal 
output to the second path B. Signals switched to the second path B have orthogonal 
codes comprised of chips of different signs. An adder 350 adds the outputs of the 
multipliers 340 and 341. A square 360 squares the output of the adder 350 to be 
converted to an energy value. A multiplier 370 multiplies the output of the squarer 
20 360 by 

1 

2l>f 

2 

to normalize the output of the squarer 360. 

The operation of the structure shown in FIG. 15 will be described from a 
theoretical perspective. Here, the length of the orthogonal codes W0 and Wl used 
25 in FIG. 15 is 8 chips (i=8). It is assumed that the pattern of W0' is +1, +1, +1, +1, 
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- 1, - 1, - 1 , - 1, and the pattern of Wl ' is +1, +1, - 1, - 1, +1, +1, - 1, - 1. Then, the 
orthogonal codes WO and Wl are 


(Table 1) 


orthogonal code 

chip number 

il i2 i3 i4 i5 i6 i7 i8 

WO' 

+1 +1 +1 +1 -1 -1 -1 -1 

Wl' 

+1+1 -1 -1+1+1 -1 -1 


Assuming that an input signal to the despreader is r,, r 2 , r 3 , r 4 , r 5 , r 6 , r 7 , r 8 and 
gains multiplied by the orthogonal codes are GO and G 1 , the input signal spread by 

WO' is 

10 Y0 = G 0 * ( r, + r 2 + r 3 + r 4 - r 5 - r 6 - r 7 - r 8 ) 

Yl = G, * ( r, + r 2 - r 3 - r 4 + r 5 + r 6 - r 7 - r 8 ) 
Here, a final output of the despreader is Y0+Y1 . 

The orthogonal codes WO' and Wl ' have the same chip components in the 
first, second, seventh, and eighth positions, and different chip components in the 
15 third, fourth, fifth, and sixth positions. The components of Y0+Y1 are classified 
depending on whether chip components of the orthogonal code WO' are the same 
as or different from those of the orthogonal code Wl '. If these are called X0 and 
XI, 


20 


X0 = (G o * + G,*)(r, + r 2 - r 7 - r 8 ) 
XI =(G 0 * - G,*)(r 3 + r 4 - r 5 - r 6 ) 
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Here, X0+X1 =Y0+Y1 . It is noted from the above formula that classification 
of inputs according to combinations of chip components of each orthogonal code 
reduces the number of additions performed during despreading. This is effective 
not with a shorter orthogonal code but with a longer orthogonal code. 

5 The above scheme is implemented in hardware in FIG. 15. In FIG. 15, an 

input signal is multiplied by a PN spreading code in the multiplier 3 1 0 and by the 
orthogonal code WO'. Then, the switch controller 380 generates a switch control 
signal by determining whether chip components of the two orthogonal codes are the 
same or different. The switch 381 selectively outputs the output of the multiplier 

10 320 to the two accumulators 330 and 33 1 based on the switch control signal. Here, 
a signal multiplied by the PN spreading code and then the orthogonal code WO' is 
applied to the input of the accumulator 330 in the first path A if the chip 
components of the two orthogonal codes W0' and Wl ' are the same, and to the 
input of the accumulator 331 in the second path if the chip components are 

1 5 different. Signals separated by the switch 381 are added in the accumulators 330 
and 331 in symbol units. Then, the multiplier 340 multiplies the output of the 
accumulator 330 by G (J * + G, * , and the adder 350 adds the outputs of the multipliers 
340 and 341. The output of the adder 350 is squared in the squarer 360 and thus 
converted to an energy value. The multiplier 370 multiplies the output of the 

20 squarer 360 by a gain 
1 

22>f 

2 

for normalizing the resulting values from multiplying gains in the multipliers 340 
and 341. 

If a pilot signal is spread by a plurality of spreading codes for transmission 
25 in the above receiver, a terminal should know the power ratio or gain value assigned 
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to each orthogonal code. This can be preset in standards or a base station can notify 
the terminal by a system parameter. Or the receiver can measure it in a simple 
algorithm. This can be estimated by obtaining the energy ratio of a despread signal 
for each orthogonal code. 

5 FIG. 16 illustrates the structure of a despreader in a receiver according to a 

third embodiment of the present invention in the case where a pilot signal is spread 
by different spreading codes as shown in FIGs. 7 and 8. The third embodiment of 
FIG. 16 is for the case where a pilot channel is spread by a plurality of orthogonal 
codes WO', Wl ', Wn' and then by a common PN spreading code. All signals 
10 in FIG. 16 take the form of 'complex numbers. 

Referring to FIG. 16, a multiplier 210 multiplies a received signal by a PN 
spreading code, for despreading. Multipliers 220 to 22N multiplies a despread 
signal received from the multiplier 210 by corresponding orthogonal codes W0' to 
WN', for orthogonal demodulation. Accumulators 230 to 23N accumulate the 
1 5 outputs of the multipliers 220 to 22N in symbol units. Squarers 240 to 24N square 
the outputs of the accumulators 230 to 23N to be changed to an energy value. An 
adder 250 adds the outputs of the squarers 240 to 24N. 

In the despreader of FIG. 16, a received signal is despread and accumulated 
in symbol units, and then an energy value is obtained. The drawing illustrates the 

20 despreader and the energy calculator of FIG. 12 in detail. The despreader and the 
energy calculator of FIG. 1 6 calculates the energy of each channel and then adds the 
energies as compared to other despreaders. While despread values for the channels 
are added coherently in FIGs. 14 and 15, the energy of each channel is calculated 
and energies are added in FIG. 16. In this case, performance is slightly degraded 

25 relative to the despreader of FIGs. 14 and 15, but even if the gain of each channel 
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is unknown, the power ratio of a plot channel received from a base station can be 
obtained. 

FIG. 17 illustrates a despreader in a terminal receiver according to a fourth 
embodiment of the present invention. The embodiment of FIG. 17 is for the case 
5 a pilot channel of a base station is spread by (n+1) mutually orthogonal codes WO', 
Wl ', Wn' and then by a common PN spreading code. InFIG. 17, the despreader 
is comprised of a multiplier 120 for multiplying an input signal by a PN spreading 
code, (n+1) multipliers 122-0 to 122-n using (n+1) different orthogonal codes for 
despreading, (n+1) accumulators 124-0 to 124-n for accumulating different 

1 0 orthogonal channel signals'for a specified time, (n+1) multipliers 126-0 to 126-n for 
compensating a phase multiplied by each orthogonal channel in a base station 
transmitter, and an adder 128 for adding the outputs of the multipliers 126-0 to 126- 
n. An input signal is multiplied by a PN spreading code in the multiplier 120 and 
then by different orthogonal codes W0' to WN' in the multipliers 122-0 to 122-n. 

15 The outputs of the multipliers 122-0 to 122-n are accumulated in the (n+1) 
accumulators 124-0 to 124-n for a predetermined time, for despreading, and then 
outputs to the corresponding multipliers 126-0 to 126-n. The multipliers 126-0 to 
1 26-n act to compensate for phase component of a complex gain multiplied b each 
orthogonal channel in the transmitter. A value multiplied for phase compensation 

20 is a value resulting from dividing the complex conjugate of the complex gain Gi (i 
= 0, 1,2, n) by a corresponding signal strength (Gi*/|Gi|). The adder 128 adds 
the output signals of the multipliers 126-0 to 126-n. 

When a terminal searches for an adjacent frequency for a hard handoff 
between frequencies in IMT-2000 standards, the terminal temporarily stops 
25 receiving a signal with a frequency fl , shifts to an intended adjacent frequency £2, 
and stores an input signal of the frequency £2 in a memory. Then, the terminal 
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returns to the old frequency fl and continues receiving the old signal. Here, the 
terminal needs a memory for storing the input with an adjacent frequency. If the 
time when the input of the adjacent frequency is stored in the memory is concurrent 
with Tp or Td, the required capacity of the memory for storing the input of the 
5 adjacent frequency can be reduced. Assuming that the influence of propagation 
delay is negligible and pilot signal power is -12dB relative to the overall 
transmission power of a base station, the effect of storing 4000 chips in a 
conventional structure is the same that of storing 256 or 5 12 chips for Tp. FIG. 1 8 
illustrates an embodiment to search for adjacent frequencies for a hard handoff 
10 between frequencies. 

In the embodiment of FIG. 18, each base station increases the pilot signal 
power for Tp. The same effects can be obtained from the structures of FIGs. 9A 
and 9B. It is assumed here that each base station is synchronized by a GPS. A 
plurality of base stations temporarily increase pilot channel power for Tp. A 

1 5 terminal stores a signal generated for Tp in a memory. The terminal receives a 
input signal with the frequency fl at ordinary times. If the terminal needs to receive 
a signal with the adjacent frequency f2, the receiver temporarily stops receiving the 
signal with the frequency and shifts to the adjacent frequency £2 for a short time 
Tt 1 . If the signal with the frequency £2 is stable, the terminal stores the input signal 

20 with the frequency £2 in the memory for Ts. Ts is concurrent with Tp. Then, the 
terminal returns to the frequency fl . It is assumed that time required for shifting to 
the frequency fl and stabilizing it is Tt2. If the frequency fl is stabilized, the 
terminal cpntinues receiving the signal with the frequency f 1 and searches for the 
adjacent frequency £2 from the signal stored in the memory. In the embodiment of 

25 the present invention, the search for the adjacent frequency £2 starts after Tt2 but 
it can start after Ts when storage is completed. 
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In accordance with the embodiment of FIG. 18, Tp is concurrent with the 
time period for which the signal with an adjacent frequency is stored in the memory 
for search for the adjacent frequency. Therefore, the required capacity of the 
memory and power consumption can be reduced. 

5 In the above embodiments, a base station sends a signal with an increased 

ratio of pilot signal power to the overall transmission power of the base station for 
a predetermined period, so that a terminal can easily acquire the signal. In other 
embodiments, signal acquisition in a terminal can be facilitated by increasing the 
ratio of the power of a specific data channel to the transmission power in a base 
10 station. 

In these embodiments, the power of a specific data channel Chi is increased 
for a predetermined period for efficient search in a terminal. The terminal 
despreads the received signal at the higher power level for a specified time period, 
detects signals from a plurality of base stations, and measures the signal level, 
1 5 delay, or delay relative to other paths of a multipath signal received from each base 
station. 

Here, "specific data channel" refers to a forward common channel used to 
send additional information in the following embodiments of the present invention, 
and the power of the data channel is increased for a predetermined time, which 
20 should be preset based on a mutual agreement between a base station and a 
terminal. 

FIGs. 19A and 19B illustrate the structure of a forward link according to 
embodiments of the present invention. Here, a base station sends a specific data 
channel signal at an increased power level for a predetermined period Tpp so that 
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a terminal can acquire signals from a plurality of base stations. In the embodiments, 
it is assumed that the specific data channel is a forward common channel used to 
send additional information. This channel may be a channel for sending non- 
encoded or non-interleaved information at the increased power level for Tpp. 
5 Information to be transmitted in this case could be an instruction that system set-up 
information should be updated because of the change of system set-up. The signal 
on the data channel with an increased power for Tpp can be sent only for Tpp. That 
is, for a search operation in the terminal, the.signal with high power exists only for 
Tpp. 

1 0 Referring to FIG. 19A, the base station increases the power of the data 

channel signal for the predetermined time period. In this embodiment, the overall 
transmission power of the base station is not changed. That is, signals on other 
channels are sent at a decreased transmission power level or are not sent, and the 
rest of the available power is assigned to a channel on which to send data symbols 

1 5 at a high power level. For more efficient set management, the entire transmission 
power of the base station may be assigned to the symbols on the data channel for 
Tpp. If there is a pilot channel, the transmission power except for the pilot signal 
power can be assigned to the data channel symbols. 

The power level of the data channel at normal time (except Tpp) can be set 
20 to 0. That is, the data channel of this invention can be transmitted for Tpp time 
interval . The power level increment at Tpp time interval can be proportional to the 
power level of specific forward common channel. For example, the power level 
increment at Tpp interval can be proportional to the power level of forward 
common pilot channel, if the pilot channel exists. 


25 


FIG. 19A shows a case where signals on the other channels except for the 
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data channel with an increased power for Tpp are sent with low power or not sent 
for the time period defined by Tpp. Also, Tpp is specified at the boundary between 
two data frames. This is intended to prevent performance degradation caused by 
transmission of other data channel signals at a lower power level than usual. In 
5 addition, Tpp is preferably located over two consecutive data frames, with Tpp/2 
over each data frame, for uniform performance of the two data frames. The 
terminal which acquires synchronization should already know the value specified 
Tpp and its location with respect to the data frames. 

Because Tpp is specified in the same way as Tp described referring to FIG. 
10 4A, its detailed description "will be omitted. 

FIG. 19B shows another embodiment of increasing the power of a specific 
data channel signal for a time period Tpp. Here, data channel signals are sent for 
Tpp, the entire transmission power of the base station is increased by an amount 
aP22 for the duration of the transmission, Tpp. The data channel signal power is 

1 5 increased by aPI 1 for Tpp. Here, aP22 and aPI 1 may be equal or different. That 
is, this embodiment is characterized by the concurrent increase of the entire 
transmission power of the base station and the specific data channel signal power. 
As a result, the rates of the data channel signal power and the overall transmission 
power of the base station are temporarily increased from their ordinary levels. 

20 Assuming that a usual overall transmission power density of the base sation is lor 
and energy per chip of the data channel signal is Ec, 



Equation 4 illustrates the fact that the ratio of the data channel signal power 
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to the overall transmission power of the base station is instantaneously higher than 
usual. 

It should be noted that it is feasible for the power of the data channel to rise 
to the usual overall transmission power of the base station (i.e., usual overall 
5 transmission power +aP22). In this case, the base station transmits only the data 
channel signal and punctures the other channels. 

The embodiment of FIG. 19B is the same as that of FIG. 19A in that Tpp is 
located at the data frame boundary, and the terminal should know the value of Tpp 
and its location. Tpp can be periodic or determined by the base station. 

10 If there are a plurality of base stations around a terminal, the base stations are 

synchronized with respect to Tpp so that the base stations can increase the power 
of their respective signals on the specific data channels concurrently. It is further 
contemplated that the base stations can otherwise increase their powers of the 
signals on the specific data channels alternately. The time period Tpp when each 

1 5 base station increases its signal power for the specific data channel can be periodic 
or determined by the base station. 

FIG. 1 9C shows a further embodiment of increasing the power of a specific 
data channel signal for the time period Tpp. Here, the signal on the specific data 
channel Chi is sent only for Tpp. Data symbols sent for Tpp may be non-encoded 
20 or non-interleaved ones. The overall transmission power of the base station is 
increased by aP22 for Tpp, and the data channel signal power is increased by 
PWR_S for Tpp. Here, aP22 and PWR_S may be equal or different. That is, this 
embodiment is characterized by the concurrent change of the entire transmission 
power of the base station and the specific data channel signal power. As a result, 
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the rates of the data channel signal power and the overall transmission power of the 
base station are temporarily increased from their ordinary levels. Thus, the ratio of 
the data channel signal power to the overall transmission power. It should be noted 
that it is feasible for the power of the data channel to rise to the usual overall 
5 transmission power of the base station (i.e., usual overall transmission power 
+aP22). In this case, the base station transmits only the data channel signal and 
punctures the other channels. 

The embodiment of FIG. 1 9C is the same as that of FIG. 19A in that Tpp is 
located at the data frame boundary, and the terminal should know the value of Tpp 
1 0 and its location. Tpp can be periodic or determined by the base station. 

FIG. 19D shows a case where signals on the other channels except for the 
specific data channel with an increased power for Tpp and a pilot channel with a 
predetermined transmission power are sent with low power or not sent for the time 
period defined by Tpp. The power level of the data channel at normal time (except 
1 5 Tpp) can be set to 0. That is, the data channel of this invention can be transmitted 
for Tpp time interval. 

If there are a plurality of base stations around a terminal, the base stations are 
synchronized with respect to Tpp so that the base stations can increase the power 
of their respective signals on the specific data channels concurrently. It is further 
20 contemplated that the base stations can otherwise increase their powers of the 
signals on the specific data channels alternately. The time period Tpp when each 
base station increases its signal power for the specific data channel can be periodic 
or determined by the base station. 

FIGs. 20A and 20B illustrate operations of base stations with a plurality of 
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timings synchronized. In the drawings, only specific data channel signal power is 
shown. Here, the overall transmission power of a base station can be maintained 
at a usual level or increased by aP22 as shown in FIG. 19 A. The significant thing 
is that the ratio of the specific data channel signal power to the overall transmission 
5 power of the base station is instantaneously higher than usual. 

A detailed description of FIGs. 20A and 20B will be omitted since it is 
almost the same as that of FIGs. 5A and 5B. That is, if "pilot signal power" is 
replaced by "specific data channel signal power" and "Tp" by "Tpp", the 
description of FIGs. 5 A and 5B can be used for FIGs. 20A and 20B. 

1 0 Also, for a detailed description of the effects of increasing the power of the 

signal on the specific data channel, a description for FIG. 6 can be referred to. 

FIG. 21 is a block diagram of a transmitting device in a base station, for 
transmitting a signal on a specific data channel Chi at an instantaneously increased 
power level. The transmitting device includes a transmitter for the specific data 
1 5 channel , a pilot channel transmitter, a synch channel transmitter, a paging channel 
transmitter, and M traffic channel transmitters. 

Referring to FIG. 2 1 , a time controller 1 8 1 controls the gain of each channel 
for a predetermined time period Tpp so that the specific data channel signal is 
transmitted at a higher power level than usual. The powers of the other channels are 
20 changed within a range determined by the overall transmission power of the base 
station for a time period Tpp. It is to be appreciated that while the base station 
transmitting device for increasing the specific data channel power for a specified 
time has been described in connection with FIG. 21, the transmitting device is 
applicable to structures which will be later described by appropriately controlling 
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the gain of each channel. 

In operation, a pilot signal being all Is is spread by an orthogonal code WO' 
in a multiplier 1 80, and then multiplied by a gain GO in a gain controller 1 82 whose 
operating time is controlled by the time controller 181. The output of the gain 
5 controller 1 82 is added to another channel signal in an adder 1 70 and multiplied by 
the same PN spreading code in a multiplier 188, for transmission. 

The specific data channel signal for sending additional information is spread 
by an orthogonal code Wchi in a multiplier 1 84, and then multiplied by a gain Gch 
in a gain controller 186 whose operating time is controlled by the time controller 
10 181. The output of the gain controller 1 86 is added to another channel signal in an 
adder 168 and multiplied by the same PN spreading code, for transmission. The 
signal on the specific data channel can be transmitted at a much higher transmission 
power level for Tpp, or sent only for Tpp. The specific data channel may be a 
forward common channel. 

1 5 A synch channel data symbol signal is spread by an orthogonal code Ws in 

a multiplier 150 and multiplied by a gain Gs in a gain controller 152 whose 
operating time is controlled by the time controller 181. Then, the output of the gain 
controller 152 is added in an adder 166 and multiplied by the same PN spreading 
code in the multiplier 188, for transmission. 

20 A paging channel data symbol signal is spread by an orthogonal code Wp in 

a multiplier 154 and multiplied by a gain Gp in a gain controller 156 whose 
operating time is controlled by the time controller 181. Then, the output of the gain 
controller 1 56 is added in an adder 164 and multiplied by the same PN spreading 
code in the multiplier 188, for transmission. 
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A traffic channel 1 data symbol signal is spread by an orthogonal code WT1 
in a multiplier 158-1 and multiplied by a gain GT1 in a gain controller 1 60- 1 whose 
operating time is controlled by the time controller 181. Then, the output of the gain 
controller 1 60- 1 is added in an adder 1 62 and multiplied by the same PN spreading 
5 code in the multiplier 188, for transmission. 

A traffic channel M data symbol signal is spread by an orthogonal code 
WTM in a multiplier 1 5 8-M and multiplied by a gain GTM in a gain controller 1 60- 
M whose operating time is controlled by the time controller 181. Then, the output 
of the gain controller 160-M is added in trie-adder 162 and multiplied by the same 
1 0 PN spreading code in the multiplier 188, for transmission. 

A transmitting device for increasing the power of the specific data channel 
for a specified time period have been described with reference to FIG. 21. This 
scheme is commonly applicable to all structures according to the present invention 
as well as the embodiments of FIGs. 19Ato 19D. 

1 5 The challenging issue in acquiring signals from a plurality of base stations 

on a forward link by a terminal is that a terminal near to a base station cannot detect 
signals from other base station because the terminal receives a very strong signal 
from the nearby base station. That is, the signal of the nearby base station interferes 
with a signal from a remotely located base station, making it impossible for the 

20 terminal to detect the signal of the remote base station. To overcome this problem, 
the present invention decreases the overall transmission power of the nearby base 
station for a predetermined time Tdd and changes the power of a specific data 
channel, to thereby control the rates of the power of the specific data channel and 
the overall transmission power. 
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FIG. 22 illustrates an embodiment in which the overall transmission power 
of a base station is lowered for Tdd. A corresponding base station sends some 
channel signals at a lower power level than usual or does not send them, for Tdd. 
Tdd is preset by mutual agreement between the base station and a terminal. Tdd can 
5 be periodic or determined by the base station. 

FIG. 22 illustrates the embodiment where the base station sends a base 
station signal at a lower than normal power level for a time period Tdd. Here, the 
decrement is aP33, and the transmission power of a specific channel signal may be 
changed. In FIG. 22, the decrement of the power of the specific data channel signal 
10 is aP44. Assuming that the overall transmission power density lor and energy per 
chip of the specific data channel is Ec, 

data channel Ec + A P 44 data channel Ec 

lor -AP 3; > br ^ 

It is noted from Eq.5 that the ratio of the power of the specific data channel 
signal to the overall transmission power of the base station is temporarily higher 

1 5 than usual for a time period Tdd. In the embodiment of FIG. 22, the overall 
transmission power of the base station is reduced and the power of the specific data 
channel signal is changed within a range satisfying Eq.5, so that the ratio of the 
power of the specific data channel signal to the overall transmission power of the 
base station is temporarily higher than usual. The embodiments of FIGs. 19A, 19B, 

20 and 1 9C aim at controlling the ratio of the power of the specific data channel signal 
to the overall transmission power by increasing the power of the specific data 
channel signal, while the embodiment of FIG. 22 focuses on controlling the ratio 
of the power of the specific data channel signal to the overall transmission power 
by lowering the overall transmission power. As shown in FIG. 22, the increase of 
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the power of the specific data channel signal and the decrease of the overall 
transmission power can occur concurrently. Or the base station can send only the 
specific data channel signal for Tdd. If a pilot channel signal is transmitted all the 
time, the rest transmission power of the base station except for the power of the 
5 pilot channel signal can be assigned to the specific data channel signal. 

If there are a plurality of base stations in the vicinity of a terminal, Tdd is 
implemented by synchronization among the base stations. This is illustrated in 
FIGs. 23A and 23B. It is assumed here that each base station is synchronized to a 
GPS (Global Positioning System). Tdd can be periodic or determined by a base 
10 station. 

FIGs. 23A and 23B illustrate the overall transmission power of a base 
station. In the embodiments depicted in FIGs. 23A and 23B, the specific data 
channel signal power satisfies Eq.3. In addition, the power of the specific data 
channel signals of the plurality of base stations can be set to predetermined ratios 
1 5 to their polit signal powers in order to facilitate comparison between reception 
levels of the pilot signals from the base stations. The embodiments of FIGs. 23A 
and 23B are based on the assumption that the power of the specific data channel 
signal is not changed for a time period Tdd. 

A detailed description of FIGs. 23A and 23B will be omitted since it is 
20 almost the same as that of FIGs. 10A and 10B. That is, if "pilot signal power" is 
replaced by "specific data channel signal power" and "Td" by "Tdd", the 
description of FIGs. 10A and 10B is applicable to the embodiments depicted 
referring to FIGs. 23A and 23B. 

As described above, the present invention enables a terminal to easily acquire 
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signals from a plurality of base stations by changing the power of a specific data 
channel signal sent from a particular base station or by changing the overall 
transmission power of the base station for a predetermined time Tpp or Tdd and 
thus increasing the ratio of the power of the specific data channel signal to the 

5 overall transmission power from a normal value. Alternatively, a terminal near to 
a base station can easily acquire signals from other base stations by temporarily 
stopping transmission of signals from the nearby base station. Increasing the 
specific data channel signal power and decreasing the overall transmission power 
in combination lead to more benefits. The combination will be described later in 

10 detail with reference to FIGs. 24A and 24B. 

A detailed description of FIGs. 24A and 24B will be omitted since it is 
almost the same as that of FIGs. 1 1 A and 1 IB. That is, if "pilot signal power" is 
replaced by "specific data channel signal power", "Tp" by "Tpp", and "Td" by 
"Tdd", the description of FIGs. 11A and 11B is applicable to the embodiments 
1 5 depicted referring to FIGs. 24A and 24B. 

As described above, the present invention enables a terminal to easily acquire 
signals from a plurality of base stations by changing the power of a specific data 
channel signal sent from a base station or the overall transmission power of the base 
station for the predetermined time Tpp or Tdd, or by combining the two schemes, 
20 and thus increasing the ratio of the specific data channel chip energy Ec to a mobile 
reception power density lo for a specified time. 

In various schemes according to the embodiments of the present invention, 
a terminal detects signals from a plurality of base stations by despreading signals 
received for Tpp or Tdd and measures the levels, propagation delays, or relative 
25 propagation delays in a multipath, of the received signals. Here, the terminal can 
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detect a signal from each base station by depsreading a signal on a specific data 
channel. If a pilot signal is sent concurrently with the specific data channel signal, 
the base station signal can be detected by combining the signal levels of the pilot 
channel and the specific data channel. A receiver in embodiments of the present 

5 invention is so configured as to detect a signal of each base station by despreading 
the specific data channel signal. Which parameter to measure in the terminal vary 
depending on an intended purpose. If the terminal aims at measuring the distance 
between the terminal and a base station to thereby estimate its location, the 
necessary principal parameter is propagation delay. If the purpose of the terminal 

10 is finger assignment or handoff, the principal parameters to be measured are 
propagation delay in a multipath and signal level. For example, for the purpose of 
location estimation, a terminal measures the distances between the base stations and 
the terminal using propagation delays among measured parameters and sends 
information about the distances to the base station in communication with the 

1 5 terminal. Therefore, the location of the terminal with respect to the base station in 
communication can be determined from the distance information. For finger 
assignment or set management for a handoff, the terminal will perform a set 
management for adjacent base stations using propagation delays and signal levels 
among the measured parameters. 

20 The receiver according to the above embodiments of the present invention 

is the same in configuration and operation as that disclosed in FIGs. 12 and 13. 
Therefore, its detailed description will be omitted here. 

When a terminal searches for an adjacent frequency for a hard handoff 
between frequencies in IMT-2000 standards, the terminal temporarily stops 
25 receiving a signal with a frequency fl, shifts to an intended adjacent frequency f2, 
and stores an input signal of the frequency f2 in a memory. Then, the terminal 
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returns to the old frequency fl and continues receiving the old signal. Here, the 
terminal needs a memory for storing the input with an adjacent frequency. If the 
time when the input of the adjacent frequency is stored in the memory is concurrent 
with Tpp or Tdd, the required capacity of the memory for storing the input of the 
5 adjacent frequency can be reduced. Assuming that the influence of propagation 
delay is negligible and pilot signal power is -12dB relative to the overall 
transmission power of a base station, the effect of storing 4000 chips in a 
conventional structure is the same that of storing 256 or 5 12 chips for Tp. FIG. 25 
illustrates an embodiment to search for adjacent frequencies for a hard handoff 
10 between frequencies. 

In the embodiment of FIG. 25, each base station increases the power of a 
specific data channel signal for Tpp. The same effects can be obtained from the 
structure of FIG. 22. It is assumed here that each base station is synchronized by 
a GPS. A plurality of base stations temporarily increase the power of the specific 

1 5 data channel signal for Tpp. A terminal stores a signal generated for Tpp in a 
memory. The terminal receives an input signal with the frequency fl at ordinary 
times. If the terminal needs to receive a signal with the adjacent frequency f2, the 
receiver temporarily stops receiving the signal with the frequency and shifts to the 
adjacent frequency £2 for a short time Ttl. If the signal with the frequency f2 is 

20 stable, the terminal stores the input signal with the frequency f2 in the memory for 
Ts. Ts is concurrent with Tpp. Then, the terminal returns to the frequency fl . It 
is assumed that time required for shifting to the frequency fl and stabilizing it is 
Tt2. If the frequency fl is stabilized, the terminal continues receiving the signal 
with the frequency fl and searches for the adjacent frequency f2 from the signal 

25 stored in the memory. In the embodiment of the present invention, the search for 
the adjacent frequency £2 starts after Tt2 but it can start after Ts when storage is 
completed. 
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In accordance with the embodiment of FIG. 25, Tpp is concurrent with the 
time period for which the signal with an adjacent frequency is stored in the memory 
for search for the adjacent frequency. Therefore, the required capacity of the 
memory and power consumption can be reduced. 

5 According to the present invention as described above, a terminal can acquire 

signals from more adjacent base stations and efficiently manage sets in a CDMA 
communication system. In addition, the terminal can acquire signals from adjacent 
base stations with reduced power consumption and hardware complexity and 
accurately measure the power and time delay of a received signal. Detection of a 

10 multipath and an efficient 'finger assignment increases the performance of a rake 
receiver in a spread spectrum communication system. Furthermore, by storing an 
input signal in a memory for processing in a terminal, the capacity of the memory 
and power consumption can be decreased. The entire system capacity can be 
increased by reducing the usual level of pilot channel power and increasing the pilot 

1 5 channel power for a specified short time, and a location estimation service can be 
offered on a forward link. 

While the present invention has been described in detail with reference to the 
specific embodiments, they are mere exemplary applications. Thus, it is to be 
clearly understood that many variations can be made by anyone skilled in the art 
20 within the scope and spirit of the present invention. 
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CLAIMS: 

1 . A signal transmitting method in a base station, comprising the steps 

of: 

transmitting a common channel signal at a first predetermined power 

5 level; 

transmitting a pilot signal at a second predetermined power level, the 
pi 1 ot signal being transmitted at a power level greater than the second predetermined 
power level for a predetermined time period; and 

transmitting a data channel signal. 

10 2. The method of claim 1, wherein the pilot signal transmitted at the 

predetermined power level is spread by a first spreading code, and the pilot signal 
being transmitted at the higher power level for the predetermined time period is 
spread by a second spreading code. 

3. The method of claim 2, wherein the pilot signal is spread by one 
1 5 spreading code. 

4. The method of claim 2, wherein the first and second spreading codes 
are orthogonal codes. 

5. The method of claim 4, wherein the orthogonal codes are Walsh 

codes. 

20 6. The method of claim 1, wherein the predetermined time period is 

located at the boundary of consecutive data.frames of the second signal. 


WO 00/08869 


PCT/KR99/00430 


-53- 

7. The method of claim 6, wherein the predetermined time period 
occupies half of said consecutive data frames. 

8. The method of claim 1, wherein the predetermined time period is set 
in consideration of propagation environment around the base station, arrangement 

5 of base stations, and a signal bandwidth. 

9. The method of claim 7, wherein the predetermined time period 
represents a fraction of one data frame. 

1 0. The method of claim 1 , wherein the higher power level is equal to the 
overall transmission power of the base station. 

10 11. A transmitting device for transmitting a pilot signal, a common 

channel signal, and a data channel signal from a base station in a mobile 
communication system, comprising: 

a first spreader for spreading a signal by a first spreading code to 
generated a first pilot signal; 
1 5 a second spreader for spreading a signal by a second spreading code 

for a predetermined time period to generate a second pilot signal; 
an adder for adding the spread signals; and 

a third spreader for spreading the added signal by a common 
spreading code. 

20 12. The transmitting device of claim 1 1 , wherein the different spreading 

codes are orthogonal codes. 

1 3 . The transmitting device of claim 1 1 , wherein the common spreading 
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code is a PN code. 

14. The transmitting device of claim 11, further comprising: 

a time controller for controlling the gain of the pilot signal for a 
predetermined time period; and 
5 a plurality of gain controllers for receiving corresponding spread pilot 

signals, controlling the gains of the spread pilot signals under the gain control of the 
time controller, and applying the result to the adder. 

15. The transmitting device of claim 14, further comprising a time 
controller for outputting a'control signal to the gain controller, for control of the 

10 output of the second spreader. 

1 6. A base station signal transmitting/receiving method comprising the 
steps of: 

setting a first signal on a common channel and a pilot signal on a pilot 
channel to a predetermined power level and a second signal on a dedicated channel 
15 to a different level according to the number of subscribers in a base station; 

increasing a ratio of the transmission power of the pilot signal to the 
overall transmission power of the base station for a predetermined time period in 
the base station; and 

acquiring at a terminal at least one base station signal transmitted for 
20 the predetermined time period. 

1 7 . The method of claim 1 6, wherein the base station increases the ratio 
of the transmission power of the pilot signal to the overall transmission power by 
increasing the transmission power of the pilot signal. 
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1 8. The method of claim 16, wherein the base station increases the ratio 
of the transmission power of the pilot signal to the overall transmission power by 
increasing the transmission power of the pilot signal and decreasing the 
transmission power of the data channel signal. 

5 19. The method of claim 1 6, wherein the ratio of the transmission power 

of the pilot signal to the overall transmission power satisfies the inequality 

pilot £c + AP, pilot Ec 
Ior + h? 2 lor 

where lor is the normal level of the overall transmission power density of the base 
station 

1 0 pilot Ec: energy per chip of the pilot signal on the pilot channel 

PI : power increment of the pilot signal on the pilot channel, and 
P2: increment of the overall transmission power of the base station 

20. The method of claim 16, wherein the base station increases the ratio 
of the transmission power of the pilot signal to the overall transmission power by 

1 5 decreasing the transmission power of the data channel signal. 

2 1 . The method of claim 1 6, wherein the base station increases the ratio 
of the transmission power of the pilot signal to the overall transmission power by 
increasing the transmission power of the pilot signal and decreasing the 
transmission power of the other channel signals. 

20 22. The method of claim 20, wherein the base station decreases the 

transmission power of the other channel signals to zero. 
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23 . The method of claim 1 6, wherein the ratio of the transmission power 
of the pilot signal to the overall transmission power satisfies the inequality 

pilot £c + AP 4 pilot Ec 
lor -AP 3 lor 

where lor is the normal level of the overall transmission power density of the base 
5 station 

pilot Ec: energy per chip of the pilot signal on the pilot channel 
P3: increment of the overall transmission power of the base station, 

and 

P4: power increment of the pilot signal on the pilot channel 

1 o 24. The method of claim 16, wherein the predetermined time period is 

synchronized between at least two base stations. 

2 5 . The method of claim 24, wherein the predetermined time period is the 
same in the at least two base stations. 

26. The method of claim 24, wherein the predetermined time period is 
1 5 different in the at least two base stations. 

27. The method of claim 24, wherein the at least two base stations 
maintain the ratio of the transmission power of the pilot signal to the overall 
transmission power of the base station at the same value. 

28. A mobile communication system comprising: 

20 a base station transmitter for transmitting a pilot signal, a common 

channel signal, and a data channel signal, with a ratio of the transmission power of 
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the pilot signal to the overall transmission power of a base station increased for a 
predetermined time period for signal transmission; and 

a mobile station receiver for acquiring at least one base station signal 
transmitted from the predetermined time period. 

5 29. The mobile communication system of claim 28, wherein the 

predetermined time period is located at the boundary of consecutive data frames of 
the second signal. 

30. The mobile communication system of claim 28, wherein the ratio of 
the transmission power of the pilot signal to the overall transmission power satisfies 

10 the inequality 

pilot £c + AP, pilot Ec 
7or + AP 2 lor 

where lor is the normal level of the overall transmission power density of the base 
station 

pilot Ec: energy per chip of the pilot signal on the pilot channel 
15 PI: power increment of the pilot signal on the pilot channel, and 

P2: increment of the overall transmission power of the base station. 

3 1 . The mobile communication system of claim 28, wherein the ratio of 
the transmission power of the pilot signal to the overall transmission power satisfies 
the inequality 


pilot £c + AP 4 pilot Ec 
lor -AP, lor 
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where lor is the normal level of the overall transmission power density of the base 
station 

pilot Ec: energy per chip of the pilot signal on the pilot channel 
P3: increment of the overall transmission power of the base station, 

5 and 

P4: power increment of the pilot signal on the pilot channel. 

32. The mobile communication system of claim 28, wherein the pilot 
signal sent for the predetermined time period is spread by a first spreading code, and 
the pilot signal sent for the other time period is spread by a second spreading code. 

10 33. The mobile communication system of claim 28, wherein the pilot 

signal is spread by one spreading code. 

34. The mobile communication system of claim 32, wherein the mobile 
station receiver acquires the at least one base station signal received for the 
predetermined time period by calculating a correlation value between the first and 

15 second spreading codes. 

35. A receiving device in a mobile station, comprising: 

a searcher for receiving a base station signal which is sent with a 
changed ratio of the transmission power of a pilot signal to the overall transmission 
power of a base station for a predetermined time period, despreading the base 
20 station signal by a spreading code of the pilot signal, and detecting an energy from 
the despread signal thereby acquiring the base station signal. 

36. The receiving device of claim 35, wherein the searcher comprises: 
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a spreading code generator for generating the first and second 
spreading codes; 

a despreader for despreading the base station signal by the first and 
second spreading codes; and 
5 an energy calculator for calculating an energy of the despread signal. 


37. The receiving device of claim 36, wherein the despreader comprises : 
a first multiplier for multiplying the received base station signal by 

a spread spectrum spreading code; 

a second multiplier for multiplying a signal received from the first 
10 multiplier by the first and second spreading codes; and 

a plurality of accumulators for accumulating signals received from the 
second multiplier in predetermined units. 

38. The receiving device of claim 37, wherein the first and second 
spreading codes are orthogonal codes. 

15 39. The receiving device of claim 35, wherein the pilot signal is spread 

by one spreading code. 

40. A searcher in a mobile station receiving device which acquires a base 
station signal, a ratio of the transmission power of a pilot signal to the overall 
transmission power of a base station being increased for a predetermined time 
20 period, the device comprising: 

a PN despreader for multiplying the base station signal by a PN 
spreading code for despreading; 

a plurality of orthogonal demodulators for multiplying the despread 
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signal by at least two predetermined orthogonal codes and generating orthogonally 

demodulated signals; 

a plurality of accumulators for accumulating signals received from the 

orthogonal demodulators in predetermined units and outputting despread signals; 
5 a plurality of gain controllers for compensating for the gains of the 

corresponding despread signals; 

a combiner for combining the gain-compensated signals; and 

an energy calculator for obtaining the energy of the combined 

despread signal. 

10 41. The searcher of claim 40, further comprising a second gain controller 

connected to an output terminal of the energy calculator for normalizing the gain 
compensation. 

42. The searcher of claim 40, wherein the gain controllers multiply the 
corresponding despread signals by G N * (a complex conjugate of each of the at least 

1 5 two predetermined orthogonal codes), for gain compensation. 

43. The searcher of claim 40, wherein the gain controllers multiply the 
corresponding despread signals by Gi*/|Gi| where Gi is the sign of each of the at 
least two predetermined orthogonal codes; and 

Gi* is a complex conjugate of Gi for gain compensation. 

20 44. A searcher in a mobile station receiving device which acquires a base 

station signal, a ratio of the transmission power of a pilot signal to the overall 
transmission power of a base station being increased for a predetermined time 
period, the device comprising: 

a PN despreader for multiplying the pilot signal received on the pilot 
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channel by a PN spreading code, for despreading; 

an orthogonal demodulator for multiplying the despread pilot signal 
by a predetermined orthogonal code and generating an orthogonally demodulated 

signal; 

5 a controller for assigning a path according to the signs of the 

orthogonal codes of the received signal; 

a plurality of accumulators equal to the number of assigned path for 
accumulating signals distributed to the paths; 

a plurality of gain controllers for compensating for the phase gains of 
1 0 signals received from the accumulators; 

a combiner for combining signals received from the gain controllers; 

and 

an energy calculator for obtaining the energy of a signal received from 

the combiner. 

15 45. The searcher of claim 44, wherein if the orthogonal codes have the 

same sign, the controller assigns the output signal of the orthogonal demodulator 
to a first path, otherwise if the orthogonal codes have different signs, the controller 
assigns the output signal of the orthogonal demodulator to a second path, and the 
controller compensates the gain of the output of the first path accumulator by 

20 (G0+G1 )* (where GO and Gl are complex gains of the orthogonal codes) and the 
controller compensates for the gain of the output of the second path accumulator 
with (G0-G1)*. 

46. The searcher of claim 45, further comprising a second gain controller 
connected to an output terminal of the energy calculator for normalizing the gain 
25 compensation. 
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47. A signal transmitting/receiving method in a mobile communication 
system, comprising the steps of: 

changing the ratio of the transmission power of a pilot signal to the 
overall transmission power of at least two base stations for a predetermined time 
5 period by the base stations; and 

acquiring a base station signal for the predetermined time period by 

a terminal. 

48. The method of claim 47, wherein a base station changes the ratio of 
the transmission power of the pilot signal to the overall transmission power by 

10 decreasing the overall transmission power, and the other base station changes the 
ratio of the transmission power of the pilot signal to the overall transmission power 
by increasing the transmission power of the pilot signal. 

49. A method of acquiring signals from a plurality of base stations in a 
CDMA communication system, comprising the steps of: 

15 (i) grouping the plurality of base stations into one set, 

(ii) dividing the set into M subsets where M is a positive integer, 

(iii) sending signals from the base stations within one of the M subsets 
with an overall transmission power lower than a usual level for a predetermined Nth 
time period where N is a positive integer, 

20 (iv) sending signals from the other base stations at usual overall 

transmission power levels; and 

despreading a base station signal received for the time period, thereby 
acquiring the base station signal by a terminal. 


50. The method of claim 49, wherein there is no intersection between the 
25 subsets. 
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5 1 . The method of claim 49, wherein there are intersections between the 
subsets. 

52. A method of acquiring signals from a plurality of base stations in a 
CDMA communication system, comprising the steps of: 

5 (i) grouping the plurality of base stations into one set, 

(ii) dividing the set into M subsets where M is a positive integer, 

(iii) sending signals from the base stations within one of the M subsets 
with pilot signal power higher than a usual level for a predetermined Nth time 
period where N is a positive integer, 

1 0 (iv) sending 'signals from the other base stations at usual overall 

transmission power levels; and 

despreading a base station signal received for the time period, thereby 
acquiring the base station signal by a terminal. 

53 . The method of claim 52, wherein there is no intersection between the 
15 subsets. 

54. The method of claim 52, wherein there are intersections between the 
subsets. 

55 . The method of claim 47, further comprising the steps of: 
receiving first signals from among pilot signals transmitted from at 

20 least two base stations by a mobile station; 

measuring propagation delays of the first signals between the base 
stations and the mobile station; 

measuring the distances between the base stations and the mobile 
station based on the measured propagation delays and sending information about 
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the distances to a base station in communication with the terminal; and 

determining the location of the terminal from the base station in 

communication based on the information, 

whereby the location of the terminal can be estimated. 

5 56. The method of claim 47, further comprising the steps of: 

receiving first signals among pilot signals transmitted from at least 
two base stations by a mobile station; 

measuring propagation delays and signal levels of the first signals 
between the base stations and the mobile stations; and 
1 0 performing a 'set management on adjacent base stations based on the 

measured propagation delays and signal levels, 

whereby a set management is performed by the terminal. 

57. A signal transmitting method in a base station, comprising the steps 

of: 

15 sending a base station signal with a predetermined ratio of the 

transmission power of the pilot signal to the overall transmission power; and 

sending the base station signal with an increased ratio of the 
transmission power of the pilot signal to the overall transmission power for a 
predetermined time period. 

20 58. A signal transmitting method in a base station, comprising the steps 

of: 


transmitting a pilot signal at a predetermined power level; and 
transmitting a predetermined signal of a common channel signal with 
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an increased ratio of the transmission power of the predetermined signal to the 
overall transmission power of the base station is increased for a predetermined time 
period. 

59. The method of claim 58, wherein the predetermined signal of the 
5 common channel signal includes additional information, for transmission. 

60. The method of claim 58, wherein the predetermined time period is 
located at the boundary of consecutive data frames. 

6 1 . The method 'of claim 60, wherein the predetermined time period 
occupies half of said consecutive data frames. 

10 62. The method of claim 58, wherein the predetermined time period is set 

in consideration of propagation environment around the base station, arrangement 
of base stations, and a signal bandwidth. 

63. The method of claim 61, wherein the predetermined time period 
represents a fraction of one data frame. 

1 5 64. The method of claim 58, wherein the base station increases the ratio 

of the transmission power of the predetermined signal of the common channel 
signal to the overall transmission power by increasing the transmission power of the 
predetermined signal. 

65. The method of claim 58, wherein the base station increases the ratio 
20 of the transmission power of the predetermined signal of the common channel 
signal to the overall transmission power by increasing the transmission power of the 


WO 00/08869 


-66- 


PCT/KR99/00430 


predetermined signal and the overall transmission power. 

66. The method of claim 58, wherein the ratio of the transmission power 
of the predetermined signal to the overall transmission power satisfies the inequality 

pre deter mined signal Ec + A P n predetermined signal Ec 
Ior + AP 22 > lor 

5 where lor is the normal level of the overall transmission power density of the base 
station 

predetermined signal Ec: energy per chip of the predetermined signal 
on a common channel 

aP 1 1 : power increment of the predetermined signal on a common 

10 channel, and 

aP22: increment of the overall transmission power of the base station 

67 . The method of claim 58, wherein the base station increases the ratio 
of the transmission power of the predetermined signal of the common channel 
signal to the overall transmission power by decreasing the overall transmission 

1 5 power of the base station. 

68. The method of claim 58, wherein the base station increases the ratio 
of the transmission power of the predetermined signal of the common channel signal 
to the overall transmission power by increasing the transmission power of the 
predetermined signal of the common channel signal and decreasing the overall 
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transmission power. 

69. The method of claim 58, wherein the ratio of the transmission power 
of the predetermined signal of the common channel signal to the overall 
transmission power satisfies the inequality 

pre det er min ed signal Ec + A P 44 predetermined signal Ec 
5 Ior + AP 33 lor 

where lor is the normal level of the overall transmission power density of the base 
station 

predetermined signal Ec: energy per chip of the predetermined signal 
on a common channel 
] 0 aP33 : increment of the overall transmission power of the base station, 

and 

aP44: power increment of the predetermined signal on a common 

channel. 

70 . A signal transmitting method for transmitting common channel signals 
15 and data channel signals from a base station in a mobile communication system, 

comprising the steps of: 

transmitting the data channel signals; and 

changing the transmission power of a predetermined common channel 
signal to the overall transmission power of the base station for a predetermined time 
20 period. 
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7 1 . The method of claim 70, wherein the predetermined signal of the 
common channel signal includes additional information, for transmission. 

72 . The method of claim 70, wherein the ratio of the transmission power 
of the predetermined signal to the overall transmission power satisfies the inequality 

5 

predet er mined signal Ec +AP n predetermined signal Ec 
Ior+AP„ " lor 

where lor is the normal level of the overall transmission power density of the base 
station 

predetermined signal Ec: energy per chip of the predetermined signal 
1 0 on a common channel 

aP 1 1 : power increment of the predetermined signal on a common 

channel, and 

aP22: increment of the overall transmission power of the base station 

73. The method of claim 70, wherein the ratio of the transmission power 
15 of the predetermined signal of the common channel signal to the overall 

transmission power satisfies the inequality 

pre det er min ed signal Ec + 4 P 4J predetermined signal Ec 
Ior + AP 33 > lor 

where lor is the normal level of the overall transmission power density of the base 
station 

20 predetermined signal Ec: energy per chip of the predetermined signal 
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on a common channel 

aP3 3 : increment of the overall transmission power of the base station, 

and 

aP44: power increment of the predetermined signal on a common 

5 channel. 

74. A base station signal transmitting/receiving method comprising the 

steps of: 

transmitting a base station signal with a changed ratio of the 
transmission power of a predetermined common channel signal to the overall 
1 0 transmission power of a base station for a predetermined time period; and 

acquiring at a terminal at least one base station signal transmitted for 
the predetermined time period. 

75. The method of claim 74, wherein the predetermined time period is 
synchronized between at least two base stations when there are at least two base 

15 stations in the vicinity of the terminal. 

76. The method of claim 75, wherein the predetermined time period is 
different in the at least two base stations. 

77. The method of claim 75, wherein the predetermined time period is the 
same in the at least two base stations. 

20 78. The method of claim 75, wherein the at least two base stations 

maintain the ratio of the transmission power of the predetermined signal of the 
common channel signal to the overall transmission power of the base station at the 
same value. 
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79. The method of claim 75, wherein the predetermined signal of the 
common channel signal includes additional information, for transmission. 

80. The method of claim 74, wherein the ratio of the transmission power 
of the predetermined signal to the overall transmission power satisfies the inequality 

5 

pre det er min ed signal Ec + A P, , predetermined signal Ec 
Ior + AP 22 > lor 

where lor is the normal level of the overall transmission power density of the base 
station 

predetermined signal Ec: energy per chip of the predetermined signal 
10 on a common channel 

aPII: power increment of the predetermined signal on a common 

channel, and 

aP22: increment of the overall transmission power of the base station 

8 1 . The method of claim 74, wherein the ratio of the transmission power 
15 of the predetermined signal of the common channel signal to the overall 

transmission power satisfies the inequality 

pre det er min ed signal Ec + A P 44 predetermined signal Ec 
Ior + AP 33 > lor 

where lor is the normal level of the overall transmission power density of the base 
station 

20 predetermined signal Ec: energy per chip of the predetermined signal 
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on a common channel 

aP33: increment of the overall transmission power of the base station, 

and 

aP44: power increment of the predetermined signal on a common 

5 channel. 

82. Abase station signal transmitting/receiving device comprising: 
a base station transmitter for transmitting a signal with a changed ratio 

of the transmission power of a predetermined common channel signal to the overall 
transmission power of a base station for a predetermined time period; and 
1 o a mobile station receiver for acquiring at least one base station signal 

transmitted for the predetermined time period. 

83. A base station signal transmitting/receiving device comprising : 
a base station transmitter for transmitting a signal, the ratio of the 

transmission power of a predetermined common channel signal to the overall 
1 5 transmission power of a base station being changed and a pilot signal being at a 
predetermined power level, for a predetermined time period; and 

a mobile station receiver for acquiring at least one base station signal 
transmitted for the predetermined time period. 

84. A base station signal transmitting method in a mobile communication 
20 system having a pilot signal and at least one data channel, comprising the step of: 

transmitting the pilot signal at a predetermined power level; and 
increasing the transmission power of the pilot signal for a 
predetermined time period. 


85. 


The method of claim 84, wherein the predetermined time period is 
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located at the boundary between frames of the data channel. 

8 6 . The method of claim 84, wherein the transmission power of the pilot 
signal is periodically increased for the predetermined time period. 

87. The method of clam 84, further comprising the step of notifying a 
5 mobile station of the predetermined time period by a base station. 

88. The method of claim 84, wherein the transmission power of at least 
one of the other channel signals is decreased for the predetermined time period 
when the transmission power of the pilot signal is increased. 

89. The method of claim 84, wherein transmission of at least one of the 
10 other channel signals is stopped for the predetermined time period when the 

transmission power of the pilot signal is increased. 

90. A base station signal transmitting method in a mobile communication 
system having at least one pilot signal and at least one data channel, comprising the 

steps of: 

1 5 stopping transmission of the pilot signal for a first time period; and 

transmitting the pilot signal for a second time period. 

9 1 . The method of claim 90, wherein the second time period is located at 
the boundary between frames of the data channel. 

92. The method of claim 90, wherein the transmission power of the pilot 
20 signal is periodically increased for the second time period. 
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93. The method of clam 90, further comprising the step of notifying a 
mobile station of the second time period by a base station. 

94. The method of claim 90, wherein the transmission power of at least 
one of the other channel signals is decreased for the second time period when the 

5 transmission power of the pilot signal is increased. 

95. The method of claim 90, wherein transmission of at least one of the 
other channel signals is stopped for the second time period when the transmission 
power of the pilot signal is increased. 

96. The method of claim 1 , wherein the transmission power of one of the 
10 common channel signal and the data channel signal is decreased for the 

predetermined time period. 

97. The transmitting device of claim 1 1 , wherein the transmission power 
of one of the common channel signal and the data channel signal is decreased for 
the time period when the second pilot signal is transmitted. 

15 98. The transmitting device of claim 97, wherein the time period is located 

over the former part of a frame and the latter part of the following frame. 

99. The method of claim 24, wherein while one of the at least two base 
stations increases the transmission power of the pilot signal, the other base station 
decreases the overall transmission power. 

20 1 00. The method of claim 48, wherein the ratio of the transmission power 

of a next pilot signal to be transmitted to the overall transmission power is changed 
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by decreasing the overall transmission power in a different base station, and 
increasing the overall transmission power in the other base stations. 

101. The method of claim 58, wherein the predetermined common channel 
signal is transmitted only for a predetermined time period. 

5 102. The method of claim 70, wherein the predetermined signal is 

transmitted only for the predetermined time period. 

103. The method of claim 74, wherein the predetermined signal is 
transmitted only for the predetermined time period. 
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